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Abstract of JP 20081 35741 (A) 

PROBLEM TO BE SOLVED: To provide an 

excellent composition for a charge-transporting film 

which make it possible to obtain an organic 

electroluminescent element that can be driven at a 

low voltage with excellent heat resistance and high 

hole injecting/transporting ability. ; SOLUTION: A 

composition for a charge-transporting film contains 

at least an ion compound represented by the 

following general formula (1) or the like and a 

charge-transporting compound. In the general 

formula (1), R<SP>1 1</SP>is an organic group 

bonded to A<SP>1</SP>via a carbon atom; 

R<SP>12</SP>is an arbitrary group; y 

R<SP>1K/SP>and R<SP>12</SP>may bond . > ^~ 

together to form a ring; A<SP>K/SP>is an element | ft ! — ^ ! ™fl I If PI 

in the third or subsequent period belonging to group \ f %\ 

1 7 of the long form periodic table; 

Z<SB>1</SB><SP>n1-</SP>is a counter anion; and 

n<SB>1</SB>is an ionic valency of the counter 

anion. ; COPYRIGHT: (C)2008,JPO&INPIT 
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*«igX(±^#Ka*?Si*Ol«X«±2«C0*^^-r» Ar"-Ar"H, ±IE«A 
r 31 ~Ar 37 fcl^«re*>&o 
[0148] 

felTts *^fcfcV^T3iffl»rffi^. S (11) T«*>SflS*'53lL#fi[<0»iLv> 
[0149] 



(34) 
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[0150] 



(35) 
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(P-11) 




[0151] 



(36) 
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(37) 
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(P-25) 



— o 




(P-26) 



[0153] 

±3imwno*>. mmt, wemsmnn&x. ±9*f*l<«p-i~p-i k p 

-13—P-18. P-20, P-2 1. P-23, P-25, P- 2 6 Oils 9 51 U£ffi 
"C*»K 3Et»*L<lis P-l. P-3. P-4. P-6. P-9, P-IOcO^DjM 

[0154] 

(14) rfS^$n«»liDiiL#fiSr-ir^«^'ft;-^W i W^ft&. 

[0155] 

[-fki8] 



-Ar 44 N- 



(13) 



Ar 



.45 
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[0156] 
[€19] 



R' 



,41 



,42 




(14) 




N 



[0157] 



(3ft ( 1 3) . 5£ ( 14) Ar«, Ar*'XVAr (l tt**i4U> S»SSr^L. 
L/C, *«iI^X{i:ttS^a«S^«*>'f-<, ) 



a»ScOflJSV«f* L^StScOWJJ. ^ft-ffU Ar", Ar 22 &tfAr 23 ~Ar*5fc 
I^Kf**. R 41 -R 43 fc LTff^L<(4. TkSWg^Xii [SMXPW] fc:§Btt$;h.T^ 



EITK, *SMHKtJV^"T3^5riB=Sr. ^(13) ,S(14) T&bZti&Vk'O&LSL 



[0158] 



[0159] 



[<ffc20] 




(P-31) 



(P-32) 



(P-33) 



[0160] 



(39) 
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M21] 



4— CH 2 -CH— 4- 4— ch 2 -ch— +- 

v Q ' v § 1 

6 



HsC^^ CH3 

(P-34) (P-35) 



[0161] 

LTIi. mz.il, TtEHB& (15) -c^bSii* tf^^aSlT^tfiJ £ U\ ifc 

[0162] 
[-ft22] 




Ar 56 \ (15) 
N-Ar 58 -N 



[0163] 

r 26 fc|S|«tT£>.g>. 
[0164] 

uMvtl #-^3fott. 0J2LJL. 4 iaT<9fflft {&U u+vSlf*5. 

[0165] 

HK^ (15) <P<r>i~y?Uyffi^ - ( Q 1 NAr 53 A r 57 ( N A r 61 Ar S! ) &tA* 
- ( Q 2 N A r 64 A r 58 ( N A r 66 A r 66 ) £flH;tT. ffiSOBmSSr* tTV^T i> 
. iiX^COS^S- (Q'NA r 53 A r 57 ( N A r 61 A r 62 ) Rlf- ( Q 2 N A r 64 

Ar 58 ( N A r 55 A r 56 ) 14, ^r^yil^Vvf^Oftg^gmLTVVi: fc&V^ * 
"Cfc, HfeS (15) izMfth-tyfWW)* &*4-fiL 4' -ffita«Lfct^7 

[0166] 



(40) 
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— jR* (15) x*m.t> $ti&tt.-&mzi3 v&t'i-y^u yffimn . 2, 2' -e 

LTV^Tt iVVT/Mr/l^ K&S£*L-Ove& J^TA-n^ri^ KftSSr^TLTV^ 
[0167] 

-flfc* (15) T*b£iXl>lfcl^t&^T, t't7f l/>itli2, 2' -fir 

i^M=ffltcoffift^*LTv^T*,j:<. mmsmtLxi±. mm. 2,2' -mz& 

V&9£&bLxm6Lt:&&&# ! Wft>ti&. — (15) T*b5ii4'ft:-^BH4, 
2 -©St/ 2' -fitamS^fl-f-^-tfciO, 2oot7 ^I'V^iattutiegt 

[0168] 

-ate* (is) x-mfrzti&t'i-yj-jis&ikizmnftTSLii^ mn2 o o o*st, #a 

L<i±l 2OO*}WT'-S>0. fit, iSf 500ULL. jffS L<i±7 0 OJjLh-CfcS. 
[0169] 



(4 1 ) 
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[0170] 

cWt&foffWf $>ti&.MU2. 1 , 1 - b'X ( 4 - -J- p - 1- U >VT 5 7 7 1^) ^ 
? u^^-y^co 3 s^#mt 5 -y h&W&i Lfz^mifT S y-ffc^ft ( »MBg 5 

9-1 94393^#) ; 4, 4' -t'X [N- ( 1-^7^) - N - 7 x -/t/7* $ 
m^zWM L^StT 5 >- (#^¥5 - 2 3 4 6 8 ; f- U7x^K>-lf> 

co^^tx^ -a-x Mut&irtf-s^Hflsi b'jrsy (xmmm4 , 923, 77 

4^) ; N, N' -y7i-^-N, N' -b*X (3-^f^7i-;l) f'y'i^;t/-4 
, 4' -y'rSyf^fiyTSy OfcSBSftSM, 764, 6 2 5#) ;«, «, a 
' , a' -fb7^f*-a , a' -t'^ (4-y-p-f l J/17S77i^) -p- 



(42) 
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-JVT 5 vmm (««¥4 - 1 2 9 2 7 1 ) ; VU-Jumiz^m^T 5 y*# 

mmmm u^t-s® ( #ii¥4 -175395 ^<&¥g ) ; xf - w >mv 3 w&mr s 

ya- •/ b £jSI£ t^«K^*T 5 > ( «BB¥4 - 2 6 4 1 8 9 #&#8 ) ; Xf - U /Mf jI 
^■f-l-^^^TSy (^^4-2 9 08 5 1#^#) ;«7i y«T'^#i£ 3 & 
T5^^-=.vh*atSL.fefc<?D (#M¥4-3 04 4 6 6^fg) ; X^-A'-xM^ 
#KV 'J T 5 > (*»H¥4 - 3 0 8 6 8 8 -§>&«) ; ^y^'/Py xX/Wfc^fjj (WHKP4 
-364 1 53#£ffi) ; 7;l^pyXT'3&T 5 y^iSSL*: 4><7) (WHT5-254 
7 3#&#) ; h UTS WtS-a (#M¥5 - 2 3 9 4 5 5#4HB) ; by^'by ^/KT 
S 7 (#i¥5 - 3 2 0 6 3 4f&#) ; N, N, N- b U 7i^TS >-|3l 

aw* (w«¥6- 1 9 7 ; y s.y^-jyw&^-th^m^r^y mm 

¥7-1 385 6 2^f6) ; y"7S77x^/l/7ityhyyyiSft (!&giPP7-2 
5 24 74-t<Krfg) ; fcK^Wfc^fo (WHPF2-3 1 1 5 9 l-t&fg) ; ^5#>-fb 
^ft (*IBf#it§l4, 9 50, 9 5 0#&«) ; i/^TSyfi^* (W^¥6-4 90 7 
9-9^8) ;*77rS yfiSafft («W»P6 - 2 5 6 5 9^#) ; ^ -fy U h'W^l 

xi> £\\ 

[0171] 

*fc. *^«IE7L»3*tt-fL^fc Vxmm*rfM£%&SiT§ yfc-smazcomcoMft 
mt L"TO. y'Ty-A-TS sm&m 8-b Hn^f y U >^fl«0&«gtta«jfi 
ff&ftS. JJB<oAJB«*Ji» Wx^tfTVl^U&BL T/l-# y±»£H. Sc. Y. 

V. Cr, Mn, Fe, Co. N i N Cu, Zn, Cd, Al, Ga s In. Si. Ge 
, Sn, Sm, Eu, Tb^l I'fixfrfr h Miftl . IEffi^C£>£ 8-b Kn^f-S^y l/V 

tts^r y -^r s ymzmmmt lx i ofttstw, m u -^t 5 y mmtz&x. 

[0172] 

*w»>jHiji«Jttft^fti: Lxmm^m%y?v^T-ymmx\$xnsy * 
')yWmoM±\^^WkbVX\i. vy. 5, 10, 15, 20-fh57 

X-/P-2 1H, 2 3H-*7l-:M y>-. 5, 10, 15, 20-fb57x^-2 1 
H, 2 3H-jtf/t-y -f !Jy3A>h (II) , 5, 10, 15, 2 0-f F57x-^-2 
1H, 2 3H-^7-f U Vfli (II) % 5, 10, 15, 2 0 — f h 57 x-/P- 2 1 H 
, 2 3H-^7 4 (II) . 5, 10, 15, 20-f>77x-;P-21H, 

23H-^;>y •< ijyAt^A (IV) 5, 10, 15, 20-f h7 (4- 

t'J^»-21H, 2 3H-^7^Jy, 29H, 3 1 H-7^ny7~yffl (II ) 
. yyo^T— V^S (II) . y-yo^T-y^yy. 7^ny7-y^yW*y 

17 a. yyo^r-yifi. y yny-r-yffl (id . 4, 4' , 4" , 4" ' ' -fh5 
rt-2 9H, 3 m-yyoi'T— ymtfmfbftz. 

[0173] 

&#09fc L-Ttis a-t^fyf^7xyf*W^^5. 
[0174] 

ft^t&MC0%&£m^X . aS5 0 0 0«T. »4t<f43 0 0 0J^T. J: Off* IX 
!i2 0 0 0OT, set#4t<(41 7 0 0JaT. t<i± 1 4 0 OEJT, ffl 

Kf2 0 0BLts KL<ii4 0 0aj;, i 004 1<«6 0 O^jUb^ffiHT*^., IE?Lfi 

[0175] 
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[0176] 

*vfc&tob<r)ti&*mtzt9m}i*h i o tits . -mki±commmmmmmsi» 

[0177] 
[0178] 

(4*y?i?*)V4te&a&) tzM+iteV* ff£ L<1±1 0Sfi%JiLh, set*?*L< 
I±10 011%JJ1±T*»)< i^. 1 OOOOSfi^OTT* U\, 
[0179] 

$^mjim&tt.imb&. 1 : ioo~ioo = lgi^t-HCtttsit 

tfjfiU. 1 : 2 0-2 0 : lmKOW^Tfc i>lZ&&t&Z~. t»J U*. 
[0180] 

=Sr53. C 1 1 — 5 . ^WffeD i 3 IE. ( l ) ~ ( 3 ) T'**>3;H 

[0181] 

CII-4. S8SE30 

jm*mmmmmmm (a> i±, ±a««^^tt^5t^^fts.vi?LttStt 

[0182] 

ZZX\ *m\cr>J *>7i?j]}l>tt&W±. ttT-*>k VX C I — 1 . *fT-5j->0 

iSMfflffl**) (a) R«t^fc:iE t x zcomcDfctt^A.X'^x i>&<. m&jm& 

[0183] 



(44) 
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mm-t&mmtiz. jE?mmm&®zm%o . oossm^ull, m±l<ho. sa 
*%ja±. HKif * l < ii i s»%iii_h?§g?-r-s>?w«T'j> d . a fc. ■< 

0. 0 0 imS%&±. &tL<l±0. lS»%£Lh. 3Sfc»iL<ii0. 2SS%J2JUb 
84, XminJXyyiSXfrtt&totMliSO. 00 lS*%£Lt. L<<40. IS* 

%ja±. l < «o . 2 sM%£Lhj§»-rs aarca § . 

[0184] 

*^<o«?if«BsijRffl«««j (a) K^afiiaasEt utj4> WF&m.-i*v 

*^^)«?t«5iSKM*Mft ( B ) fc-^ti&igS&fc LT<4. #*6«3iO 

[0185] 

i:LT{4, fllxlf. x-T-/^}««SW : 'xx-f^i§^W^n.l>„ ftftWfcte. x- 
r;W*^ii:LT(4, #J;tJi\ xf 3-^y7f /l-x-f /K ifk^ya- 

/I^'x^/KT-tVK rntky/'j3-^-l-t/^f;t'X-fA'7-fe?-h (PG 
me a) meymmm^-T-iv ; i, l, 
>\ /xy-;!/, 7x^1 — /K 2-* HH'>»A'X>\ 3-^ h^f>-h;Pxy s 4-^ 
fdf^h/i/xy. 2, 2, 4-^f*7xy-**7)ftS 

^-^fjvmtmfhixh. xxf/HSf!: LTJ4, M;U2\ iKxf/k. Bfgn-rf- 
/K ¥LS?Xi?-/K fLSn-y^/^oSIS^xx-r^; ii7i-/K 7n^yS7i 
x;K SSayf^ %Mtx*;K ^BSKTntVK Sfl.fBn-^f^)3f 
fixxf^W^tll. . i^^{4Mn*^«Sr#»TfflUTfci<, -SfiLh^ffi 

[0186] 

. f;vxy, ^f^^y#^#K^bJ<ll^iE{4. ¥?&g&{£&fo. 7'j-^yr 
(^f^y7y*yH ^jfflwtsifcfj^fiv^ft. x-x;^fS«S.iA'x^x;^S«t 

[0187] 

LT . ^yXT^ft K^cor/Prt K^^E ; ^f^xf/^ 
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[0188] 

mmzmm-t&mr. ^9tmcommmmmmm&m <a) , (b) t,zm-z>mm>m&. 

tt„ 5imiO*»%a±. »i L<{±3 011%H±. J:»3#iL<t±5 0%MSJJUi, 
31*9 9. 9 9 9fi*%«T\ J?*L<{49 9. 9 9SS%«T. L<(2 

99. 9 nm%aTco$mx-& h . rmj±<7>mm&&&vxm^&&&Mi. - 

[0189] 

£S3. *%BJ!wm#ttjtffiMfflJt!fe (A) , (B) **««9W&3iaB?fcffl^£*£\ 
[0190] 

JM*WK. *S|aH<?)«JtSf»3SJRMfflJSft ( A) . ( B ) a* 1 S 

[0191] 

[0192] 

J: "JJSWrSJB&fcJH^S*^ *lffiH^)«Sf«raSJRfflfflJS!» (A) . ( 
B) iJ s *<^»ft#ffiV>*flL **»te{4. 0!li.fcr2 5X:fciJft6*<?5»»ftA t ia* 

[0193] 

*<75ffi. *^BJ^?tftjMffifflffl^;ft (A) , ( B ) tf&liLX^Xh&^f&ftk LX 

[0194] 
CII-5. 

[0195] 

*»BJ^«?tli3lMffl*M!N3 ( A) t±. WSfcLfcHft* (1) -(3) ff)XrT&mt4 

?t>{t^kiEnjmmt&&k*i?3iLx^&. -m& ( 1 ) ~~ o> «o*?s#hm 

*Vfc&lw¥<F>J]ttV\±. 8Sfffi(7) c f''tH : fJfl'L> ^I^WS^f^frffcLT 
[0196] 

ffli-lf , Tia^^ (16) -C'^fc$^l>iE?L«iJ*tt'fl:^fW^* ( 1 ' ) -CffcbSflS 
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[^24] 



Ar'^ ^Ar" 



(V) (16) (17) 



[0197] 

at. fr^L3t-m^ ( i ) - ( 3 ) com^mm^ ^yft&mt. %-mzimMLtz 

0. ^SfL^D-tehft. 2» ± < 5E?Lllli3&tefc£*tf>J& iM" V 5 yfr 6 

. ( i ) - ( 3 ) <7y*?zm&4*yte&i!t. ru\ iEfLMmm:&ton*tty 
jv*)v>ftT-*yfrt>%h4*y\cim$. wcdzmm. mmmmmx^mm. 

[0198] 

y5i?*;ute&fa£-&im. ?®iifcu, m?t»MMffl«% (B) (±, f&fetta 

[0199] 

znmz. *ftwcowm&mmmm ( a > s < b ) t «t o msnsTOftaiBa 
#^-5Tv^^-r. irawswfce*^ *«bfc^«}fi 

[0200] 
[0201] 

Wc, ^B^imijMJKfflSWft (A). (B) £JBvvr«?im3£K*JBjaW-S*£ 

&%&&fii±z-£&ztti'T$&. mz, M^m^mizxKi^mm^mtm^coiEju^x 
ttz. *miv>^mmmm®mm (a> , (b) tj^jeassfu**?*^ 

[0202] 
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[0203] 

[in. ^mm^mm^ 

mz. xmsnimmmmTiz^x. mi (a)nai < c ) zmmL%&t>m 
mth. mi (a) -hi ( C ) \±mtii>. ^wm-mmm^t^wm^ 

[0204] 

hi ( a ) liz^ztifzimmzmxm^i o oaii m&i ou.irio i±icm 
<mmztitzmmio2t. ie? i&xm i o 3 1 . mmiosk. mmioitzn-t 

[0205] 

ItlOlii, WmS&tfmFt 1 O O aV&mrt&h. SS10 1 ^JUflWSS^ 

Si o ic77Xf7;^i^i,«^;(i asi o lc^®x{il^^;ilSE^&^y:3>' 
[0206] 

E§« 1 O 2ii, 1S101 _B;rf£f7£>iV jEfL&AJf 1 O 3^\cOiE?L?iA(7)f5:M2r*^ 

in o liwA-^yy/, M^mmm ■, mm^mmt^. swmmnn 

>m vr-mm^wfottxw&L 1 o utittsM ; wm^cj: 9** 1 
o i uzmmm.^Limwkzmm-z> ■, mmi o i±na*«£SMffl8?K£!e*frf 

S*ffi**^«f^S. K§ffil0 2J±. ^«3toOjaaH5**3i«6 0%J2U:, #{:8 0%J31 
±X'h&Zkl)m$L^. Hffil 02OJ¥£(i, IflOOOnmHT, ff*L<{±50 
O n mVJTFTfo *) , jilt 5 n mJiLh. HKiilOn mfilifi, & . 
[0207] 

ITL&TJf 1 O 3i±, ISffil 0 2O±tR{t^i. 

iE?LiiAJii o 3is. ffaico en— i ■ n,:?*®^ tiea^m^s^tt 

SsWXfohZ. t t>mt U\ £co*£ s IE?L&AS 10 3 tfcfts«^^tt>f ^y-ffc;-^ 

T^^tt-f ^y^^^^hmtm^zmfhim&xm^^m k Lxm.nt>ti?z 

[0208] 

«1 0 2±tJFM;$ii.g><, 
[0209] 

Xti. lE?L&AJil 0 3i±. ff«sD [ I . <4*>te&fo (AJrvJVfiiV'tc&fa) ] {z 

tm^^^yy^^iv^m^^mxh^^ktimtL^. z^m^. iEn&xmi o 
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[0210] 

lETLiiAif 10 311 ^ ^^;Hk^^fi*^t,^^%^«iS^BS<;mX(iS 
Soffit J: 0 . iS^m^O^ttas&SItacfcJ: 0 , futefilSl 0 2 

§<, 

[0211] 

£ £ X\ i£%W<D4 'J±iMt^Wimf9M^ ^y^m±. m&&m< , 

[0212] 

K^SSrttiaaiS^utM^iOSoartAii, K£§Sfl£»S3r*£#>-TTl o-«p 

it-&mzmLizm%&*fflmLxm&Zit. huztfa^-ix wfrtu-zmmemm 1 o 

2_BclE?L&AJf 1 0 3 . 
[0213] 

Sofft mii^XWir4xtzWBL<?W& 1 0 2±tiE?L?iAS 1 0 3 £^jiSc$ 

^A^mmvxmm^x , ssi o 2±izj *>?i;%)Ufc^kmmm&fc&8!ifr 

[0214] 

ffi^OS^lSMiSfc i ^HS 1 0 2±fc:£*&U 9£«l/C, IBFLi£7Jl 1 0 3 
[0215] 

Ttzft^zwu yy-mm j mfimst.BM*maLx . m^mm. m-h. mmtsmm 

mm (B) ZtmL. xeyn-^^ •yra-hSSf^SsSjfilR&Ki'jPBai 
0 2±t:i^L > S^SstT. IE?LaEAJi 10 3 £r^fiS;£-£& . 
[0216] 

Sffil02_hfc. 7U— ^r-vUT (rtf-:*^^*) £*trIE?L&*Ji 1 0 3 

f^LfcJ:3£»»^M3£«firf4fci&« m&Am0 3i±*f|Bli<9 
««3MKffla^ft ( AK ( B ) fcffivvrag&fclRifefc.]: OJBfiESiiSi 
. i<Oj:5t=frjttft5*l4jSLaE7Jil0 3<0«UB±. iIS5nm£LJb, *F£L<lil 
OnmJJlh. ifc, MlOOOnmOT, #4 L < i± 5 0 0 n mOT»«fflT ft * . 
[0217] 

%3t«l 0 5(±, IE7L&AJ11 0 3±KKft£*u 
SI 0 7*^?±A$ix^m : ? 1 fciE?LliASl 0 3t^mM^titziE?lim^X<W^-^t 

[ h ] *J U VOD&Jttitk t'x^f U /I^iHf yStattk t'xxf 'J ;l/7* U - 
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[0218] 

«mmz. *xhttmz*tLxm&o. imt%&±. lomaxsxFMm&kktt: 

[0219] 

»«1 OnroJSUu #* 1X13:3 0 nmJJJUb. !§2 0 0nmHT. i?£L<i±l 

0 0 nmMTTfo&. 

[0220] 

HPS 1 0 714. 1 0 5iZVr-i^X-ti&VliSkfi.-r. HrtSl 0 7 fc LTfflV^ 

kt/Cii. "e^s^A-M^. v^s^a— < ys^Ai^ r/i'S-^A-ff- 
^A^^offift*HBft-^A«fli*W £>ft& . &« l o 7 ^JKff fiSS. NHS 1 0 2 k 

mmcosmx-hz. i&ttmmm&mfrt>f&&mm 1 o i *m&th mix, ^ojitjic 

Jgfc:, ^10 7fc3S3fcH10 5i:cO*WBfc:LiF s MgF 2 . Li 2 0 

m^mmtmm immo. i~5nm) ^At-s^kt^ «^>sw*i*i±s€s 

£k#T*#&. 
[0221] 

01 (b) a. mm^mmmm^mm-t^tz^mxh^ . ai (b) 

^tflW-SffBBR^ lOObti. *^<offcft#tt*m±§-£4fc*>fc:, jHFL&AJB 103k 

i ost (ofgHzjEfimmm i o 4 imn^ti. *<?>m<?>m\^ 01(a) ic^ut 

EfWfl^SMS* 1 ?- 1 0 0 a k H«ifcfl|«**f * . jEJLUBMJf 1 0 4cD*ffik LT(±, IE 
?L&A« 1 0 3^£><7)iE?L&A2m j ilb< . A^>, &AZtitzsE1Lt:%>mj:<imt$>Z 

«mi$t56^U;<v^k*qe*§-h.S. ifc, $S3Ml0 5fceS^*Jrc*4>fc«> 
[0222] 

<?>1WWL>tih. lEmmmi 0 4J4, Clti^^IETLIiijMft^aSr^m^Xim^ 
± D IE?LsAS 1 0 3 ±fc3«Jf i k £ J: *)B$£tih . -<7>J: ot~bT»{£ 
£ill> jEJUHSB* 1 0 4 <0KW±, MR 1 0 n mlSLh, U & L < (4 3 0 n mJ2LL, 4 *: . 
M3 0 0 nmJilT. ffiL<!±100 n mElTcOSEHT* h . 
[0223] 

ai (c)«. Mig^^^s^ffi^Mmt^^-rs^^T-^^. 01 ( 

c ) t^^il^^rttm-^*^ lOOcli, $BK« 1 0 5 kPiH 1 0 7 k coiatcm^fi 

3SB106 #ri*6*u zcomcomit. Hi(b) ittLi&mxx&m? 1 o o b t 
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mti&.\i*tit>&#vx??v>uBt**>i' (pmma) mnm^zftmLtzik. y^-ry 

hW>im#. 2-t--?+)\>~9, 10-N, N ' -yy7/7yN7^y>-yMS 

y. nmykmimMi'smki'V^y. nSHtam, nM^i/Wfc^^w'^s, 

fc^iSJBl 0 6Wlfti, a^5nmJiLh. L < It 1 0 n mjajiffe & . {BU il 
S2 0 0nmaT, ffiKttl 0 0 n mJ3TPC& 6 . 
[0224] 

£45. Hi ( a) ~Hl ( c ) ^Lfz^mm^-mM'T- 1 O O a~l OOcli 0* 
<3iotdS5£§;h.&fc«OTt4fcv^ Hi if. HI (a) -HI (c) lz5nLtii>c?)tim 

cr>mm. m*>. mui o i_hwtsi 07. feewi 0 5, atAi 103. nsi 0 

( a ) ~h 1 ( c ) izmLtz&mcrmizmzsKo&Mnmzmfte *) , emozsunnm 
fc-ttcKitt 0 -ri> £. fc t> «rffiTS> * o sec . < 1 1 w v ^ 2 &cos 

[0225] 

. mti 0 2 turn 0 7 fc^racatt&ftsvw^JiTk «tv^ n 
g 1 0 2 ti^tyi 1 0 5tcom. ai*>, iETL&TJi 1 0 3xiziE?mmm 1 0 4?*j - 

tt>W£L<. IE?LSEAJ11 0 3T"£&it#^fc&f;£U\ 
[0226] 

lOOa-ioOc <0J8ii3r£fc:-3V vt s jgtSSffltiiWf-S . *«m^lg^ 

iflOOa-lOOcillllOl ±.^ff>XJ* -y * 'J Jt^*^C J: 0 »& 1 

0 2 Sr^L, JIM£iUtSffil 0 1 0 3 RX/JERMWM 10 4 

fi£$ft£jE?L&7Ji 1 0 3&t//X{±jE7LlimJf 1 04O±it. SSSStfaxtiSsSflfc 
^CiO^*Jfl0 5S-»«L. iSSiutMllOSWHt. iBBCJCtT, * 
S!!»ffiXI±aS«Kffifc:J: O^fftjUl 1 0 6 fcTKSU Bf&ZtifiiW&mm 1 0 6 

±£»s i o 7 z&mtz z b izx K>mmnti& . 

[0227] 

lETliiAJf 1 0 3St^iE?Lttji«l 04cryJ?Zc< fct, 1J1 Sr. S^figflBffitJ: DfRt 

mtzx vrnrni o 2 ±fc&ftu ft«u ie?l?±a« i o 3&t/iE?L$tj*ji 1 04^ 

<fcfcl*fcf«W-4. 
[0228] 

aTtflf* L < . 3 0*a%&T#J: Off 4 1 < , aUtWfc^ yr-«Bi***L*v^ 
[0229] 

*%Bflwmw»sra«a (A) , (b) zm^x&mzn&mmi. m^x 
ncom, mzw&JMZife&ztizxy). rnhKhW^-tixh^^A^'v-ysy 

[0230] 

^&Vm*^S&+^C»l»^C. a*6 0*CJJUi. ffCfc 9 omi:. 5EC141 2 
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. fit. wmM^zmn&mmL&totfiiritir-. lE^Mmmt^mcom^tp^^ 

fc^(?>$7*W&&g.T g i #4 L < (± 1 O-CjaJtffiv^BKTHiSlfe^S -I 

[0231] 

^xfifMTgttJ:. 3 5 CCfilTiDKH-CSrftimKT c tfWMZti& Z b . Xli. 

sjst gjy±, 3 5 ovMTaw^ikmmT cimsiztiz^z t z^o. 

[02323 

5If&8 if i L < (i 3 HtfSOT. <t ^titt L<1±9 0 #mT<DiSHT*S> S . 
[0233] 

•ncottte. *^BJ^m?tftmMfflffi^ ( A) , ( B ) m>t©MSI8i£l:J: DffM 
SftSSte. SBWjr^WSitft, I TO^coSffil 0 2£0«MfflSt@H-ri. 

[0234] 

[Gem] m#ti3itt4^»^^l>m?t»3S)K2Wfigi:^RR 0 [!2ci] 
RRj/RR, < 8X10' 2 

owns *r?\ «f5^ttft-&tt t w-rs . 

(fit, ««jSMl^m#«iaM2 K^ifLS«»ISBS^^ft«HtiT:-^fti*fflv^ 

4. afc, Jjaffis»«s (.warns, [v/cm] /mass* r A /cm2] > <o«rr& 

£. (IMS [V/cm] /*8RRK r A /cm2] ) |±. HWii:»afc<?Dlfflt» HI? 
10 0-2 0 0nm s ltfflf0. 0 4 c m 2 <7)1t??lro*jl 4~6mA/c 

4>*i.S, ) 
[0235] 

zzx\ mm^mftfc'&'Vskii. mmrnmmt^m^m^tr^zt^x-^^t^x- 

[0236] 

«^s^tt-ft-^3Xt>"*^fft^tt^ij^#*-ri»m7tftij*ffii 

««f^B-TS. *ffi**i£]Wi, ffl£<0fc«>. »SfcBtSfccolBt:»*rSfiS. 

#7xsfeii;, ^ y^'^A • xxK-ftft ( i to ) mmmmk 1 2 0 nm^ff^c 
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ytiisttf^w 1 mR%a±mm t%\,y®&£ii. ma. i sa%ja±»j!rrs?s« 
ht* ss^iMM i S . 

ifc. Xb--MU^|±, 1 500ppmT\ Xt-MlIlEB#^(±3 0#T"*M-r^. 
[0237] 

mmwmmzmmk. ^^vyv—v±x\ so—ioo-cn ^rmmmktt . z 
<om. ^-7'>t-8o-2 5 era 1 5^Mfefe*fe-r&. 

■rtOSta*** 3 X 1 0 - * P a «Tt3r 5 £ TWSW-S . fc L X , 7/P 5 A & t 
^"f^'^fcJ^MLT. PS«i£«0. 2-1. Onm/#,IM5X10-*P 

MliilStfiStl.. JiLh^ttHcLT. 0. 04cm' (2mmX2mm) GDlM X 

[0238] 

Ltzitizmm/wub nth nzmm-t * <> 

[0239] 

V/cm] £3ctf>$. ffi$3M±. £0 («#3fcK [V/cm] /HSt^« r A/cm'] 
[0240] 

RRi/RRo^itttTtl. jff*Uli8xi 0" 2 *p. j;DKL<iilx i 0-2* 
[0241] 

RR 1 /RR 0 <8X 1 O- 2 

[0242] 

^imcoi>&*izA,x'^xi>^\ znmmiG&mi. «ii»*H£<, **ww$&3fc* 
«l ^wmmi-mv&wmmzmmx s & . 

[0243] 



(53) 



f#&32008- 



[0244] 

fcKS5iiSt>«0TI±*V^ 3rfc. JSLT^fBttfcfcV^r. rt Buj itEB.f^A^i^t 
[0245] 

[semises;] 

Hfc25] 



Pd 2 (dba) 3 -CHCI 3 
dppf, NaOfeu 

a 

toluene 
85 °C, 4 h 



H 



[0246] 

3*«H»T\ 6 0*Ct=#aiL«:N-7x-^-l, 4-7x^yy'7Sy(23. 
3g) , 9-7'nt7ifyM/> (2 5. Og) s t -y~h* ss-fh U^A ( 1 3 . 1 
g) „ b;l/X>- ( 1 90ml ) coS-^-ftt, h\)A (yWUfmhy) 
>7A (0) ^nn^iffl: (0. 2 5g) , 1, 1' -h'X (y"7i-WX7-(;) 

7inty ( o . 40g), F/pxy ( i om i ) zmmmmnr. 6 oxrei o#r§ns 

(200ml). w&e± (60s) ^snx. jBtKKsrF, i oftmnw us. mat-? 
ffi$Lfc&, stte±&rsoL, vstte± ( 2 o g ) *jni, aa-c2 o^khb^l/s. 
•im&±zmi\Ltdmz^^-7i / z£ 9«ibw:». ^**r> ( 1 5 om i > ^jn 
m&Ltzt&gkzmivmk. mmmthzt^xy), gw&i oi. 6g.iR* 

9 0%) S-fHTfif&sfci: 
[0247] 

[ae»2^BS:] 




Cu, K2CO3 

tetraglyme 
190 °C, 8h 



mm i 



[0248] 

mm%m¥. smmi ( i o. 2g) , (23. 2g),i 
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( 5 . 0 1 g K Smtl 'JW(15. 6g),fb 5^94 A (50ml)*, 1 

ttamz 5 o*ciz$mr. iwits, r^ionuKu y^w^A^n? 
ivm&mximLi-zm. wsmm-^^uzx^). mm2 (12. 8g. ik^6 5%) 

[0249] 
HL27] 




[0250] 

S*#HStT\ 0*C£}ftSJU:BWtt3 (10. 0 s ) ^DMFjfS (60ml)C 
N-7*n«?yy^f 3 F ( 2. 5 0 g) OTMFiM (17ml) £ 1 B^Mf-CaTF 
L?t&. 0°CX'4mmmWLfz. RJ£«*7fc (200ml) tJni.. WK£> (250m 
1 ) TttffiUfc. *BW£* (10 0ml) "Cifc&U:^ x^k-^fcj; 

m{k**u>/*?s->um.iirmx'imLfi:m. •rttio. smt3 (1 

0. 5g. JD&£9 5%) £fHM9*fc LT#£. 
[0251 ] 

[1T28] 




@»ft3 (A-l) S««54 



[0252] 

S*£HSRTs S«ft3 ( 0 . 5 0 0 g ) „ ffi^fcizm (A— 1 ) A— A VTWfV- 
0 . 6 7 0 g ) , WCt + VV (50ml) 5 B#fflJft¥ Lfcft, XA^^^C 



(55) WH2008-13574KP2008-135741A) 



iomiRL, wmmt&ztizx*)^ smm4 ( o. 8 4 6 s. wm9 1%) smsfe 

[0253] 

ge^3. M^-ft^a ( A- 1 ) S^'BB^401 x 1 0- 4 Mtg^f-P^?S<7)iKJR 
h;^i2(«t. H2te*b-$-a**n< . Bft^atWRfc^ft ( A- l ) Ti± 
jL£>*l.&#>o>t, 700— 1 2 0 0 nm#jfftffi^PKWSrto7"o-K* s 7S->>M 

[0254] 

mmicOMmLftffi (MALD I-TOF-MSS) tfcWT. 4 ^T^ii!J^ 

T-tiS m&A *>t<zm%~t& m/z 7 9 0 ( M+ ) *HffiaS*l, *#T- 4 T'W^-y^T 
liS6»^tfflmm/z679 (M-) *««8!S<13t. 
[0255] 

HI ( b ) fc* Lfc^ra«SMlJK*7- lOObt Hftga«fSj££ *f.&#M«#&3fc* 
[0256] 

**5XM±t-( Vi^A • XXRftft ( I TO ) 3BJBNUg£ 1 2 0 nmcOJ¥§tit 

t,z£&&s®8&*. mm^zx^m^m-vmmk, mmzm-m 

[0257] 

4-f\ 5"co^i tc^-r ( a- i ) (oimtt-f&jxy-iturmt. Mzm^Lizmm 

VWk ( P - 1 ) *^S«ffi«|jiitt»4H^:-&!Bl (SJFP^iHP M2 9 6 0 0 ; #7* 

IE»&Kl 7 7TZ) fc. TlS^ffist^ (H-2) fc^m«BMflWfc£«r 

K14 7°C) fcSr**^Sffiift!ft*. T1BSU 2fc^ih&fK\ ±fB#5XMLB^b° 

£ <D fc £ CDWmmi . MS2 3°C. ffl*f S«4 0 % Tft fc . 
[0258] 
[fl29] 




(H-2) 



[0259] 
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10121 



mi 2 



mm 




mmmmm 


-i^yfc&m (A-i) 


0 . 2 011% 


«^IS5ilttiS^TO^#I (P-l) 


0, 3 3fi*% 


iE7L*»aHt<b^W (H-2) 


1 . 6 711% 




1 5 0 0 r pm 




3 0 8> 




* 5> h 7 V - V ±T 8 0 "C 1 #W Jn*MS*©&, 



[0260] 

mtf>~r&Sl K>fi%^tM, mmt*JCOM£m s 2 XlO^Torr (#52 . 7X10-«P 

g§ti.^-te7 5 -y ?wvvxizxixrzi : f&nmm& (H-l ) c^tirsy^i 

. 4, 4' -tX [N— (9-7ifyN l J;H -N-7i-/I/7i/] t"7x^;P^an 
&l/r3Bt£?r$r-3!fc. If^i^im . 3 x l 0" s To r r (»i . 7xiO"*P 
a) . ^«mKi±0. 2nm/#t. ^J?4 5 nmc7)K?riE?litX)i^_ht8tiiLTiE7L 

[0261] 
[-ft.30] 




(H-1) 

[0262] 

mtmemmh lt. TiE^«3t^ (e - i > ^•rr/t-s^^os-b f 

ndfv-^y'jym. Al (c 9 H 6 NO) 3 *;i/'y^*fflv\ Mfel/CSgSfcfrSrofc. 

«#^«&Kt±l. 3XlO"5Torr (ftl. 7 X 1 0" 4 P a ) s Wltm&t 0 - 2 
[0263] 
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(E-1 



[0264] 

*P.«B#t|Hl«tL-r^«rtO*^«^2X 1 0" 6 Tor r (gj2. 7XlO-*Pa)0 
Tfc&fci-CilBllUfc. mmtLT. fcf. 7 J* (LiF) Sr. ^U7'f>*' 
-b£fflWC s ^3«JKO. 0 1nm/S\ (SS7. OxlO" s Torr (ft?9. 3X 

io-'Pa)t. o. 5 nmommx'ftmcoi.izfsmLtz. mz. riu^-yy^mm 
<,z*vyT>#-hiz£vmmLx. mmmmo. 5 nm/&\ *aixio- 6 Tor 

r (#51. 3x 1 0"*Pa) tif8 0 nm^T^S-^W£»j£LTll1I&l^L*: 
. tUi«2JlMlllic0^1 : B#c0S«fflK{iMSt«fiFL^o iilh<0«fcLT, 2mmx2 

[0265] 

m 1 5 t> . a *>it%m ( a - 1 > fc-a-trsBLaEA* £ 2 0 0 °c . 6 0 3Msran 

. Ifigfil^^^ift ( p - 1 ) &tfjE?UiBHttfl:£!Rr ( h - 2 ) frhJ *><ib£m 
(a- 1 > ^vcom^i&^cio. ^^y^/K^y-^^yr.) ^j^-r^zit 
jet 0 . (iE?LaA ■ mm&) izmxtziEiu&Kmmmiititztz!sbX'fo& t 

[0266] 

[mmm2 ] 

4*>te&mt L*C. 4-*>tt&fa ( A- 1 ) cDfU>9t3c<9*fcjjcf ( B-3 0 ) £ 

0 . 2m&%zmtiLfzz.twu±mmmi tnm^Lx^mm^^m^fmLtz. 
m^tifzm^cowemtZTsicDm 1 stcatr. 2ooTOj«iri)fitj±t« 

[0267] 

[JH8W1] 
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[j§13] 



m 1 3 



mm 






(p p b : rmmfeftofctr®) 


o . 2 oaa% 




0. 3 311% 




1 . 6 711% 




1 5 0 0 r pm 




3 0# 







[0268] 



F 




[0269] 

x (^y^7;Pto7i-;H tf'^y (PPB) £#tiaE?L&A/i£2 0 0°C, 6 0^@ 

[0270] 
[Jt8^2 ] 

IEa^e^Tteo^l4(c^t-*frT'^L^>riJ^Hi, HfSMl iHitLT* 
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Hi 4 



mm 






(P P B) 


0 . 2 0 


nffimm&mft?<t&® (p-d 


o . 3 3mm% 


IE?l«!i£'f£tt:£-t! (H- 2) 


1 . 6 711% 




1 5 0 0 r pm 




3 Og» 







[0271] 

X (^y?7Mn7i-;H (PPB) £#t?iE?L8EAJf £ 1 0 0*C. 6 0^1 

[0272] 
[*15] 



1 5 







ffjS 10 0c d/m 2 <0 
[V] 


jBp^l 0 0 0 c d/m 2 CD 

t^ojBi&mffi tv] 


(A- 1 ) 


200 


3. 5 


5. 1 


nmm 2 

(B - 3 0) 


200 


6. 8 


9 . 7 


ttttai 1 

(P P B) 


200 


8. 2 


11. 1 


(P P B) 


1 0 0 


4. 2 


6. 3 



[0273] 

[#3*013] 

[0274] 
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[*16] 



a 1 6 



mm 






Mmfc&fa (A-i) ) 


0. 4 011% 


(HiSffr&to (p - i) ) 


0. 3 31i» 


mflN&a&'ttft'&tt (w^ft^* (h-2) ) 


1 . 6 711% 




1 5 0 0 r pm 




3 0f4> 




^-^>T?2 3 0r, 1 5^^M^« 



[0275] 

&&ilfrmttf&&ffi&&2Q1iZ&t. *2 OtfDtt&tgTftffcK , 2 3 0°C, 1 5 

[0276] 

[3«4 ] 

[0277] 
[j£17] 



II 7 











0. 4 011% 




<«j*fls£* (P - i) ) 


0 . 3 3SS% 




*ffiflii3H4fb-&«f (H-2) ) 


1 . 6 711% 


Xfcf DENIER 


1 5 0 0 r pm 




3 0# 




t-^>?2 3 0t, i 5 ^mija^^JtS 



[0278] 

»6*lfc*?<9?&)lfi«HS*S2 0 fc^i". &WVmMfftfrim< s 2 3 0°C. 1 5 

[0279] 

[&N0I5] 

IEfLaAS^ffM-ri>^fr^Ji[TOj; otzLfcZ tWH±. SfcSWl tMI*ttT^a 
[0280] 
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[H18] 



mi s 



mm 


mix?* 






0. 8 011^ 


(0j^ft^j (p - i) ) 


0. 3 311% 


(ensMt^w (h-2) ) 


1 . 6 711% 




1 5 0 0 r pm 




3 0# 




*y h^l/-bi:T8 0 t 1 #MinJ»tt*©«, 
t-M2 3 0t, 1 5^IRIAllMft«& 



[0281] 

[0282] 
[ifcKW3] 

m&AS^ffM^&^^OTcDJ: 5 fcLfcC: fcJJWi. H»m fcH*tel/C3r« 

[0283] 
[«19] 



Si 9 



mm 




mwmm 


TBP AH 


0.40 11% 


(P - i) ) 


0. 3 311% 


mmmmtint&® m^t^m (h- 2) > 


1. 6 711% 




1 5 0 0 r pm 




3 OSt 







[0284] 
HL33] 




TBPAH 
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[0285] 

n^ivtzm^coimtmz^otem-t* m2o<nm^zm-t>m<. tbpahh 

[0286] 
[fS20] 



S20 





Sit 


mm ra 


nm& i o o 

c d/m 2 CD»#cr) 

mwimm [v] 


10 0 0 
c d/m 2 
KME [V3 


(A - 1) 


0.4 0 


2 3 0 


4. 0 


5. 6 


WJ4 
(@W#!4) 


0.4 0 


2 3 0 


4. 0 


5. 8 


"$$M®\ 5 
(S«*4) 


0. 8 0 


2 3 0 


4. 0 


5. 7 


Jttfeffl 3 
(TB P AH) 


0.4 0 


2 3 0 


8. 3 


1 1. 2 



[0287] 
[0288] 

[0289] 

ifoh8t«£»T L,fc3BK£ . tf-y^Xj: OffiOffiU 7. 5mA/cm*<9J«3r 

^MSIfi*lT"5 0 0Btp H 1^L,^„ fiiBWWi^MSHMtt/io fiWa^SR^^KOffi 
L, 7. 5mA/cm2^))ttfirr6ima[&a^L^Sr^$^ #0*J±&fflSL 
fc. £«fir&«Dflffi£«2 1 fcjjr$\ WS-ffc^* ( A - 1 ) ^tfjETLSEAJl&^&S 

^ti. i o o'er* 5 o o&mm<g-f&zkt,z£?>, wm&cD±.m^Hfr->tz« 

[0290] 

[MM4 ] 

fi^-ffc^ (A-l ) fc-ftxTTBPAH^, «)£&4»<7)iIt«J&*0. 4 01t%t^rl> 
i5t LTfflv tf: £ t JSWi , ggffcftl 6 i: t T*^ U 100 -CiMftMbZ) 
WKZmfeLtl. ItSt. TBPAHSr#tj'IE?LaA^^-ri>S : ?tS. ft 

»sm<?>«Ei»< , itio or-r-5 o o^ia^tstHfr^«E<oHfc^:#3&»-->fe. 

[0291] 



(63) 
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[*21] 



12 1 





mm tfi»%] 


7. 5mA/cm 2 CD«j|^[B]*?J?t* 


fees a© 


ioot?5oonra 

&WLft.m¥ j 


"COM 


(A- 1) 


0.40 


4. 2 


4. 7 


0. 5 


(T B PAH) 


0.4 0 


4. 4 


5 . 3 


0. 9 



[0292] 
[«tM7 ] 

£ttft 6 i; |SI«cO#mT'f^ LfcSfcffc , M?S ( 24°C) T"2 1 mA/c m^cO^Sgg 

[0293] 

[»M8 ] 

CT^-ft^J ( A - 1 ) & 0 . 4 Oftfi%c0ftb D flWKkl^Bj ( A- 1 ) ft 0 . 2 0 

m%L (2 4*C) t21mA/cm2(?)giS£^itl„ l^cHTf <75ia)) 
«Eft . M«W^B#iOl;J± t . 1 0 0 0 «fffllt^*flff&* 2 2 t^-r . 

mnHL&fo ( A - 1 > ft 0 . 2 0Sa%#OM^*^ffML/^iE?L?±A^Sr^r-r&*^ 

[0294] 

flKMfc&ft (A- 1 ) ftO . 4 0S*%<9ffcb«5£, tmtt&%a (A- 1 ) ftO. 60 
fz^Tte^ MS ( 2 4'C) T-2 lmA/cm2<7)5g^8l£)S88MU BlSfe*?^!* 

iWHB6^«Ei: .loo ommmm^m : f-mi±^m2 2 c*-r. 
(a- 1 ) £0. 6 oa*%#tfM*a*^^)«t^iEfLaA«^*-ri.*^ 

[0295] 

[Htt«l 0] 

M^^ft ( A- 1 ) ft 0 . 4 0S*%f5ffcb 0 ffifiMfc^fo ( A- 1 ) ft 0 . 8 0 

m&x&tsmfim^iEfi&Amz&mLtiztwm. mane t mmco^mvim l 

MS (24t) T'2 lmA/cm^JgtgSSftSEgBIfgU |3lB#fc»^W|glJj 

«E*a5et/s. ama&^«Et .100 o^raa«B#^^«±ft^2 2 c^-r. 

fiJ^ft^f ( A - 1 ) ft 0 . 8 0SS%^tf^B^*^^L^E?L^AJlft*^-S*^ 

[0296] 
[Jt®0»5] 

ffl^1*fc£*(A-l) ftO. 4 0aS%<59ftbl3<=, TBPAHftO. 8 Oat%-£tf 

Mfi ( 2 4°C) T2 lmA/cm 2 <7)SmSSft^3i*L. ISI^fR-^OigiWffiftaJe 
Ufc. jITOlfeBfOflffifc. 1 000B#raa*^*^fl:J±ft*22^-r. TBPAH 

fto. 8o*»%^M^*^ffML/tiE?L?±AJift*-r^* : ?i4> mmmmcom? 
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